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RESEARCH ADVERTISEMENT NO. 3 


HE Metallurgical Section of the Babcock & Wilcox 

Research Laboratory is specially equipped to enable 
a close check to be kept on the composition of the 
various materials used in boiler construction and also 
to investigate ferrous and non-ferrous alloys. The 
Chemical side of this Section alone handles some 500 
samples of metals per month, and an average of I50, 
samples are examined microscopically. 
The illustrations show :— 
1. A portion of the Chemical Laboratory allocated to 
this work. 
2. Electrolysis equipment used for the electrolytic 
analysis of non-ferrous metals which has been so designed 
by the Research Department to enable these determi- 
nations to be carried out with great accuracy and speed. 
The centre of the same illustration shows a combustion 
train for the determination of carbon in metals. 
3. Both in explorative and routine research the accurate 
determination of weight is of the highest importance 
and a well equipped Balance Room is indispensable. The 
illustration shows the Balance Room in the Babcock & 
Wilcox Research Department and includes special semi- 
micro balances of the type permitting rapidity of measure- 
ment with accuracy. 
4. The Leitz Microscope and camera equipment (right) 
capable of a magnification of 3000 diameters. This instru- 
ment is in constant use for the examination of material 
forming the component parts of boilers. The Leitz 
Macroscope (left) is used for photographing flow lines 
in forgings, weld cross sections, etc., and is of importance 
in the development and regulation of manufacturing 
processes. 


BABCOCK & WILCOX LTD. 


34 FARRINGDON STREET, LONDON, E.C.4 
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comes 

from intinite 
technical care 
—and 

experience 


Taylor Tunnicliff & Co. Ltd.,110 Cannon St., London, E.C.4, Factories at Hanley, Stone & Longton, Staffs. Tel. : Mansion House 7211-2 & Stoke-on-Trent 5272-4 


FOR QUALITY AND RELIABILITY 


“LINAPEX” VARNISHED CLOTHS “ FORMAPEX” MIOCARTA SHEETS 


AND TAPES Grade | - B.S.S. 547. PF. 
Straight Cut, Bias Cut, Seamless and stitched Grade ll - re 316. P.O. 
Punching Quality - - P.Q. 

“LINAPEX” VARNISHED SILKS 
AND TAPES “FORMAPEX” MIOCARTA TUBES 
Wrapped - P.G. Moulded - P.P. 

“LINAPEX” OILED PAPERS 
For Telephone Insulation etc. “FORMAPEX” VARNISHED PAPERS 
B. Quality, Coated for wrapped tubes. 

L. Quality, Impregnated for moulded tubes etc. 


Write for our booklets on Insulation, post free WV, ~ 


THE 10CO RUBBER & WATERPROOFING CO., LTD. 
NETHERTON WORKS - ANNIESLAND - GLASGOW 
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ZB Sy But though it's fashionable 7, H IS 
to invent high-sounding 
“y terms to describe fancy 
ES theories about the 
causes of wear in 
cylinders and 
bearings, the fact 
remains that wear 
1s caused by friction, 
sometimes in conjunc- 
tion with harmful 
products of combustion. 
Years ago Wells and 
Southcombe found that 
friction between the 
working parts of engines 
is greatly reduced by a 
property which they 
called “oiliness”. Of 
course all lubricants 
have some “oiliness” 
but the practical value 
of the Wells-Southcombe 
process ("Germ” brand oils) 
1s that the natural “ oiliness ” of 
high quality oils is greatly increased. 
Others are now claiming to increase 
‘oiliness" by the use of “ addition” agents 
and “concentrates” but “Germ” oils are in 
advance of all others and remain first 1n the field. 
Millions of gallons of “Germ” oils have been used in all 
kinds of engines operating in all kinds of climates so that we 
can safely claim “Germ” oils are already fashionable. When we say 
that engines will be worn less this season we are only saying in another 
way that more and more engine owners will be changing over from ordin- 
ary oils to “Germ” oils—that “Germ” oils are becoming very fashionable. 
Rather snappy, this advertisement, don't you think? We didn't do it quite by 
ourselves. The fact is we sold the Wells-Southcombe patent for North America 
to the Continental Oil Company of Ponca City, Oklahoma, and with their per- 
mission we've copied the lay-out of a full page in the “Saturday Evening Post.” 
about Conoco “Germ” processed oils which have become so fashionable in U.S.A. 
To be serious again—if youre not already using “Germ” oil it would be worth 
your while to write us. We can ensure minimum wear in your engine and, 
after all, that's what you buy oil for! “Germ” oils are made in England 
and although they reduce friction more than any other oils, they are 
not expensive, as their cost is not inflated by heavy advertising. 


LUBRICANTS LTD., LONDON, E.C.2, & SALFORD 3, LANCS, 
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CHARGING 


“Necessity... 


is the mother of invention ” 


Many alloys which are well known and 


widely used to-day were born of necessity. 


Advances in engineering create new con- 
ditions which demand new alloys or old 


alloys in new forms. 


BOLTONS'’ skill and long experience in 
the working of copper alloys enable 


them to meet these special requirements. 


—A more resistant valve seat material 


for oil engines. 


—A hard, high conductivity, heat resist- 


ant material for spot welding electrode 

ELECTRIC 
—A special high conductivity copper TRU CK 


which retains its work hardness when 


BATTERIES 


The Rectifier illustrated has an 
output of 60 volts 50 amperes, 
been solved by BOLTONS. and is one of a number supplied 
to a Government Department for 
charging electric truck batteries. 


These and many similar problems have 


Discuss your problems with 
BOLTONS’ technical staff... Write for booklet D.P. IIE/EE]. 
THEIR ADVICE COSTS YOU 


ESTABLISHED 1783 


Copper-Oxide 


Thomas & Sons Ltd 
Head Office: London Office: M ETAL = 


MARTINS BANK BDG. 168 REGENT ST. 
eS isin WESTINGHOUSE BRAKE & SIGNAL CO. LTD. 
82, York Way, King’s Cross, London, N.1 
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STERLING INSULATING VARNISHES have represented 
the highest available quality in their particular sphere 
ever since their introduction to the electrical trade in 
1891. 


STERLING PAINTS and INDUSTRIAL FINISHES have 
been produced for use on Transformers, Switchgear, 
Coachwork, Rolling Stock, etc. 


THE STERLING VARNISH COMPANY, LIMITED, 
Fraser Road, Trafford Park, 
Manchester 17. 


Telephone: Trafford Park 2231. 
Telegrams : ‘Dielectric’ Manchester. 


“ GRAFITOIL” 
JOINTING 


For very Hot Oil Joints. This 
Jointing possesses great tensile 
strength. Sample for testing 
gladly supplied. Obtainable in 
sheet and cut joint form. 


‘*LION” AUTOMATIC TYPE 


For Accumulators, Hydraulic Lifts, 
Cranes, Presses, etc. Will stand the 
highest pressure with the minimum of 
friction. 


WRITE FOR CATALOGUE H. 6. 


JAMES WALKER & CO., LTD. “GASKOID” Jointing is 
“LION” WORKS - WOKING « SURREY permanently Oil and Petrol 

resisting. The material is tough 
PHONE. WOKING 2255 (4 lines). —— GRAMS, LIONCELLE yet supple and is used extensively 


on very important jobs. Write 
for Free Trial sample. 
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INSULATION 


AND 
LUBRICATION 


SILVERTOWN TRANSFORMER, SWITCH 
AND PENETROL HEAVY INSULATING 
OILS are used, approved and supplied by the prin- 
cipal Transformer and Switchgear Manufacturers. 
Millions of gallons are in daily use in all parts of 
the world. 


Ne 


SILVERTOWN LUBRICANTS, for Plant, 
Machinery and Transport of every description, 
are known and appreciated’ or their outstand- 
ing value by discerning buyers throughout 
the world. 


Contractors to the English Electric Co., Ltd., and Principal Government 
Departments, Railways, Municipal Authorities and Industrial Firms. 


Silvertown icants 


MINOCO WHARF, 
WEST SILVERTOWN, LONDON, E.16. 
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BROADBENT 


AUTOMATIC CENTRIFUGAL 


CLUTCHES— 


BELT, ROPE, GEAR or DIRECT DRIVES 
ADAPTABLE FOR 
ALL CLASSES OF MACHINERY. 


Head Office and Works: 


THOMAS BROADBENT & SONS LTD. 


1581 HUDDERSFIELD. HUDDERSFIELD. 
LONDON. LEICESTER. 


Abbey Blackfriars Central 
2484. 27700. 7563. 253865. 7116. 


Telegrams : 
BROADBENT, HUDDERSFIELD. 
MANCHESTER. NEWCASTLE. GLASGOW. 


BROADBENT~ 


AUTOMATIC CENTRIFUGAL 
CLUTCH: COUPLING = 


AIR COMPRESSORS 


DRIVEN BY A MOTOR SHOULD 
ALWAYS BE COUPLED 
BY A 
BROADBENT AUTOMATIC 
CENTRIFUGAL CLUTCH 
COUPLING 


THIS ENSURES EASY STARTING 

OF MOTOR WITH A REDUCTION 

IN CURRENT CONSUMPTION 

AND THE CLUTCH ALSO 

PROTECTS THE MOTOR 

AGAINST BREAKDOWN DUE 
TO OVERLOAD. 


OVER 20,000 NOW IN USE. 


Write for 
CATALOGUE No. 14700 (10th Edition) 
CONTAINING TECHNICAL DATA. 


MAKERS OF VARIOUS TYPES OF FRICTION CLUTCHES & BRAKES. 
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REDUCED 
PRICES 


Advt. of SIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED, 3839 Upper thames Street, London, E.C.4_ 
Branches al-Bellast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, Liverpool, Manchester, Newcastle-on-Tyne, Nottingham, Sheffield, Southampton 


The 
English Electric 


Vol XI. No 4 DECEMBER 1938. One Shilling. 
CONTENTS. EDITORIAL. 

The first article in this issue is devoted 
pace © @ resume of some of the more important 
orders received and to contracts completed 
THE ACTIVITIES OF THE ENGLISH by the Company during 1938. The article 
ELectRIC CoMPANY— 1938 96 is accompanied by a variety of illustrations 
showing interesting examples of plant and 
‘ENGLISH ELECTRIC’ 20,000 (PEAK) apparatus supplied during the period under 
H.P. REVERSING MILL review. The very wide field covered by the 
EQUIPMENT AT THE CARDIFF Company’s activities and the limitations of 
Woees or Guest space, permit only of brief reference being 
en eas Fall made to but a fraction of business handled 

BALDWINS IRON & STEEL Co. , ; : 
by the various sections of the Company’s 

LTD. organisation. 

COMMERCIAL PASSENGER VEHICLE In the second article Mr. H. S. Carnegie 
gives an interesting description of a 20,000 


All) Communications respecting Editorial 
Contents should he addressed to Tue Eptror, 
Tor Enauisw JouRNAL, THE ENGLISH 


EvLectric Company LimitTED, STAFFORD. 


(peak) H.P. Reversing Mill Equipment 
supplied to Messrs. Guest Keen Baldwins 
Iron & Steel Company, Ltd., for driving 
a 40-inch Blooming Mill at their Cardiff 
Works. The Author describes the Mill 
Motor, the Ilgner Set and the scheme of 
control employed. 


The article is accompanied by photo- 
graphs of the equipment and includes a 


« 
¥ 
oul 


diagram illustrating the control scheme. 
It is noteworthy that this mill rolls 105 tons 
per hour of 5-inch » 5-inch blooms from 
3}-ton ingots and is believed to be the 
only blooming mill in the world rolling 
such small blooms at this high rate. 


The Company are supplying two almost 
similar 20,000 (peak) H.P. Reversing Mill 
equipments to the Bengal Iron & Steel 
Company, and the illustration on this page 
shows one of the armatures being prepared 
for hoisting on board the S.S. ‘* Masirah ” 
for shipment to India, whilst a further 
illustration on page 100 shows the two mill 
motors on the test bed at Stafford Works. 
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* Commercial Passenger Vehicle 
Bodies.” by Mr. H. C. Holland, is the title 
of the concluding article. In this the 
Author outlines the salient points of the 
design and construction employed in 
‘* English Electric ” bus bodies of both the 
composite and all-metal types. The main 
differences in these two classes of con- 
struction are also described. 


Bus bodies built by the English Electric 
Company are based on 40 years’ experience 
in the building of rolling stock of all types. 
Body design, the use of improved materials 
and methods of construction are always 
under review. 


The Armature, for one of the two 20,000 (peak) H.P. Reversing Mill Motors for the Bengal Tron & 


Steel Company, Ltl., being prepare! for hoisting on board the SiS. Masirah for shipment to India. 
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The year 1938 has seen the level of activity 
reached in 1937 maintained in all departments 
of the Company. Industrial activity, particularly 
in the heavy engineering trades—with its resultant 


increased consumption of electricity—has been 
reflected in the number of contracts received for 
generating plant, distribution and ancillary 
apparatus. A view of the heavy machine erecting 
bay, recently taken at Stafford Works, is illus- 
trated in the frontispiece. 

The Company have continued to receive a fair 
volume of overseas trade. particularly from the 
British Empire ; competition. however, is very 
keen, especially from foreign firms, many of whom 


The 


number of orders received for Diesel engines for 


receive subsidies from their governments. 


installation abroad is probably one of the features 
of the Company's overseas trade. 


Fig. 1. 
Meadows Power Station of Sheffield Corporation ; 


ic Company—1938. 


A résumé of the work of the various depart- 
ments now follows, but it will be appreciated that 
owing to limitations of space it is not possible to 
describe or even enumerate every interesting and 
important order received by each section. 


STEAM TURBINE GENERATING PLANT. 
Steam turbine generating plant put into 
service during 1988 range from 30.000 kW., 


3.000 rop.m. units for electricity supply under- 
takings to small back-pressure turbo-alternator 
sets for works power supply. These include a 
30,000 kW. three-cvlinder impulse-reaction set for 
the Blackburn Meadows Power Station of Sheftield 
Corporation. The set is designed for initial steam 
825° F.. 


vacuum of 283 inches and operates at 3,000 r.p.m. ; 


conditions of 570° Ibs. sq. in. with a 


ar 
~ 


One 25,000 kW. and two 30,000 kW. 3.000 r.pom. three-cylinder Turbo-alternator Sets at the Blackburn 
the 30,000 kW. set put into service during 1938 can be seen in the 
hackground, 


Pe 
96 
A Rev; 
| ‘ WCVICW Ol 


THE ENGLISH ELECTRIC JOURNAL 


2.—T wo 30,000 kW. two-cylinder Turbo-alternator Sets (in foreground) at the Stourport Power Station of the 


Shropshire, Worcestershire and Staffordshire Electric Power Company. 


the alternator is designed for 11,400 volts. It is 
of interest to note that this is the third large set 
supplied for the new Blackburn Meadows Station : 
the first of these comprised a 25,000 kW. set. 
installed in 1932, and the second of 30,000 kW. 
capacity in 1935. 
Fig. 1. 

For the Stourport Power Station of the Shrop- 
shire, Worcestershire and Staffordshire Electric 
Power Company two 30,000 kW. sets (see Fig. 2) 
have been put into service. For installation in 
this station the Company have received from 
Messrs. Edmundsons Electricity Corporation an 
order for a third unit of the same output and 
speed. The design of all three turbo-alternator 
sets is identical, each incorporating a 3,000 r.p.m. 
two-cylinder impulse-reaction turbine designed 
for steam at 625 Ibs. sq. in., 825° F. with a vacuum 
of 29 inches at M.C.R. and an 11,000-volt alter- 
nator. For Huddersfield Corporation a 20,000 kW. 


The three sets are shown in 


3,000 r.p.m. turbo-alternator set of the two- 
evlinder impulse-reaction type, designed for steam 
at 350 Ibs. sq. in., 750° F. and a vacuum of 283 
inches. For the Slough Trading Estates, Ltd., a 
7,500 kW., 3.000 r.p.m., single-cylinder condensing 
type turbo-alternator set will shortly be put into 
service; this is a repeat order of a set which 
was supplied by the Company in 1933. 


Smaller sets commissioned during the year 
include 2,000 kW. and 1,250 kW. back-pressure 
sets for the Ely and Kelham Works respectively, 
of the British Sugar Corporation, and two 
1,600 kW. units for the Burntisland Works of the 
British Aluminium Company. 


In addition to the aforementioned sets, the 
Company have in course of manufacture a large 
number of turbo-alternator sets ranging in size 
from the 40,000 kW., 3,000 r.p.m. units for the 
Ferrybridge Power Station of the Yorkshire 
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Electric Power Company to small 800 kW. units. 
Additional important contracts received include 
several 30,000 kW., M.C.R., 3,000 r.p.m. turbo- 
alternator sets. 


The Company have also in hand a number of 


turbo-alternator sets for installation overseas, 
including Australia, India, the Federated Malay 
States and Palestine. During the year a 
15,000 kW. two-cylinder unit has been put in 
commission in India; this is the tenth ** English 
Electric ** generating unit put into service by 


this particular customer. 


Considerable technical developments have also 
taken place ; one of these has been the intro- 


duction of special blading for low pressures. 
Much experimental work has been carried 
out in connection with the vibration of 
turbine wheels and blades; investigation has 


taken place into the steam flow through turbine 
glands with an experimental apparatus by which 
the turbulence effects produced with different 


Fig. 3.--Three 3,200 kW. 


forms of baffles may be visually inspected and 
photographically recorded. To enable overspeed 
tests to be carried out on both turbine and 
electrical rotors, a new overspeed test pit has 
heen installed at Rugby Works capable of dealing 
with all 
manufactured by the Company. It is not possible 
in this short article to mention all the technical 
developments carried out. Continual attention 
is given by the Company's engineers to all prob- 
lems relating to the production of efficient and 


sizes of turbine and electrical rotors 


economical power plant to ensure that its products 
not only keep pace with modern requirements, 
but where possible anticipate them, thereby main- 
taining their pioneering achievements in this class 
of plant. 

PLANT. 

the most important 
projects that has been put into commission this 
year is the extension to the Lochaber Power 
Station of the British Aluminium Company. The 
extension 10,200 h.p. impulse 


One of hydro-electric 
comprises five 


=|! 


Water Turbine-driven Alternator Sets in the Malakand Hydro-Electrie Power Station, 


North-West Frontier Province, India. 
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turbines coupled to tandem D.C. generators, each 
of which has a maximum continuous rating of 
3.500 kW. at any speed from 250 to 267 r.p.m, 

The normal 
machines is 20.000 amperes at 350 volts. 


current output of each pair of 

These 
five units are very similar to the original installa- 
tion of 48,000) h.p.. which tive 
9.600 h.p. sets. The Lochaber Station, therefore, 
has now generating plant capacity of 100,000 h.p. 


The whole of the main hydro- 


consisted of 


under one roof. 
electric plant was manufactured by the Company. 


On the 23rd April, 1938, H.E. the Viceroy of 


India, the Marquess of Linlithgow, inaugurated 
the Malakand Hydro-Electric Scheme, North- 
West Frontier Province, India. The power house, 
illustrated in Fig. 3. contains three horizontal- 
reaction water turbines, each 
output of 4.750 b.h.p.; the turbines drive 
three 3.200 kW., 11.000-volt, 3-phase, 50-cycle 
alternators. 


capable of an 


Another interesting hydro-electric generating 
station put into service during the year is that of 
the Victoria Falls and Transvaal Power Company, 
located at the Victoria Falls. The plant com- 
prises two 1,450 h.p. horizontal-reaction turbines 
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coupled to two 1.250 kVA., 3,300-volt, 50-cycle 
alternators. The chief purpose of the station 
will be to supply power to the town of Livingstone. 
Whilst this is only a small hydro-electric genera- 
ting station, it is of special interest in that it is 
the first development of the famous Victoria Falls, 
and, furthermore, it is an automatically operated 
hydro-electric plant. The contract included both 
the generating plant and switchgear. The turbines 
were started up by Sir Hubert Young, Governor 
of Northern Rhedesia, on 16th March, 1938. 

During the year the New Zealand Government 
placed a contract for two water turbine-driven 
generating sects for the Waitaki Power Station. 
Each set will consist of two vertical-shaft reaction 
turbines of 23,000 h.p., 70 ft. head, 125 r.p.m.. 
and two vertical-shaft umbrella-type alternators. 
each of 16,666 kVA., 11,000 volts, 3-phase, 50 
cycles. Orders have also been received for small 
hydro-electric generating sets for installation in 
Australia and New Zealand. 

DIESEL ENGINES AND DIESEL GENERATING 

PLANT. 

The Diesel engine department of the Company's 

Rugby Works has had an active year; orders 


Fig. 4. 


1,000 bhp. Diesel Engine Generating Set installed at the Aberystwyth Corporation Power Station. 
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Fig. 5.—Two 20,000 (peak) h.p. Reversing Mill Motors for the Bengal Iron and Steel Company, on the test bed at 
Stafford Works. 


have been received both for four-stroke engines 
and two-stroke horizontally-opposed piston Fulla- 
gar Diesel units. The very satisfactory service 
which customers have obtained from *‘ English 
Electric ** engines is demonstrated by the fact 
that no less than 70 per cent. of the horse-power 
of Diesel engines sold by the Company during 
1938 is made up of repeat orders. 

An example of a repeat order installation is 
illustrated by Fig. 4, which shows a 1,000 b.h.p. 
Diesel Generating Set installed at Aberystwyth ; 
since this photograph was taken a second unit 
of the same size has been put into service. No 
less than seven Diesel engines built at the 
Company’s Willans Works, Rugby, have been 
supplied to this undertaking. 

One of the more important repeat orders com- 
prises a 3,500 b.h.p. Fullagar Diesel engine 
generating set for the Bermuda Electric Light, 
Power and Traction Company ; it will be remem- 
bered that the first 3,500 b.h.p. engine and alter- 
nator was supplied to this customer in 1936 and 
was the largest stationary Diesel engine yet con- 
structed in this country. Mention should also be 
made of two 750 b.h.p. four-stroke engines 


supplied for marine propulsion through Voith- 
Schneider propellers. 

Other contracts received range from 165 b.h.p. 
four-stroke engines to 1,500 b.h.p. Fullagar 
engines; the countries for which they are 
destined include Channel Islands, England, Aus- 
tralia, Canada, Fiji Islands, Gibraltar, Nicaragua, 
India, South Africa and the West Indies. It is 
noteworthy that the aforementioned countries 
cover the five continents; the Company’s 
activities in this direction are, therefore, truly 
world-wide. 

Throughout the year the Diesel engine research 
department has been carrying out investigations 
to find further means of increasing the already 
high efficiency of the Company's engines, with the 
results that further reductions in the fuel con- 
sumptions of the engines have been effected. 


Heavy Evectric Drives. 

The year 1938 has resulted in the Company 
well maintaining its position in the supply of 
heavy electrical drives for many and varied indus- 
trial applications. An interesting feature is that 
a large proportion of these drives are of the D.C. 
type in view of the flexibility so obtained, 
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utilising variations of the well-known Ward 
Leonard principle according to the type of drive. 
An outstanding example of large steel works 
drive recently put into commission is the electric 
drives for the tandem continuous hot strip 
finishing mill, with mills of Davy United design, 
which are now satisfactorily in service at the 
Works of Messrs. Richard Thomas & Company, 
Ebbw Vale ; these initiate a new type of produc- 
tion of steel strip and tin plate by the continuous 
These drives, together with mill and 
special constant-tension winding and unwinding 
drives for the skin pass mills and electrolytic 
cleaning lines make an aggregate of over 100,000 
(peak) h.p. of plant supplied by the Company. 
For Messrs. John Summers’ new continuous 
sheet mill of the Mesta type the Company have 
in hand the whole of the hot mill main drives. 
together with the necessary 10,000 kW. Ward 
For the Lanca- 


process, 


Leonard motor generator sets. 


fig. 6.—One of two 
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shire & Corby Steel Manufacturing Company 
(Messrs. H. A. Brassert & Company, Consulting 
Engineers) and for the British Aluminium Com- 
pany the Company have in course of completion 
reversing cold mills and skin pass mills for hot 
and non-ferrous work, embodying the main- 
tenance of a constant-tension on the strip, a 
feature essential for uniformity and high quality 
in the rolled material. 

Important contracts received from the Empire 
include two very large reversing mill equipments 
for blooming and rail mills for the new steel works 
of the Broken Hill Proprietary Company, 
Australia. The Bengal Iron & Steel Company. 
through their consulting engineers, the Inter- 
national Construction Company, are installing 
two 20,000 (peak) h.p. reversing mill equipments 
for blooming and rail mills, together with D.C. 
and A.C. motors for merchant sheet mill and cold 


mill drives. An illustration of the two mill motors 


‘English Electric’ 3,130 b.h.p. Ward Leonard Winding Motors in service at Grootvlei 


Proprietary Mines, Limited, South Africa. 
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Fig. 7. 
The whole of the propulsion equipment was manufactured by the Company; the vessel was built by Smith's Dock 
Company, Ltd, 


on the test bed at Stafford Works is shown in 
Fig. 5. 
WINDING EQUIPMENTS. 

A number of important electric winders have 
been put into commission both at home and over- 
seas; these include for West Africa four Ward 
Leonard Ilgner equipments ; two of these are for 
Taquah & Abosso Mines, Ltd., and two for 
Amalgamated Banket Areas, Ltd. These were 
ordered by the New Consolidated Gold Fields, 
Ltd. The equipments are similar in all respects 
except for the supply voltage ; each equipment 
consists of a 580/1,250 b.h.p. winding motor 
0 to + 250 r.p.m., a flywheel converter set com- 
prising a 432 kW. variable voltage generator and 
exciter, 530 b.h.p., 750 r.p.m. induction motor 
and flywheel. 

Each winder is capable of dealing with a net 
load of 4 tons from a depth of 2,660 ft. at a 
maximum rope speed of 20.8 ft. per second. The 
mechanical parts consist of two drums each 12 ft. 
diameter by 5 ft. 6 in. wide, with single-reduction 
double-helical gearing. 


The * Patricia,” a twin screw Diesel-electric Committee vessel for the Corporation of Trinity House. 


For South Africa one Ward Leonard winder 
for Rand Mines, Ltd., for Modderfontein East. 
Ltd., comprising 1,667/2,516 b.h.p. winding 
motor 0 to + 400 r.p.m., a converter set consisting 
of a 1,190 kW. variable voltage generator, exciter, 
and a 1,250 b.h.p., 750 r.p.m. induction motor. 
This winder is capable of dealing with a load of 
6 tons from a depth of 2,120 ft. at a maximum 
rope speed of 40 ft. per second. The mechanical 
parts are supplied separately. An interesting 
South African winding installation, illustrated in 
‘ig. 6, shows a 3,130 b.h.p. Ward Leonard winding 
motor in service at Grootvlei Proprietary Mines, 
Ltd. 

In England the “ English Electric > Company 
have installed two A.C. winders for Wearmouth 
Coal Co., Ltd., Co. Durham, each comprising one 
1,100/2,200 b.h.p. induction motor, 428 r.p.m., 
3-phase, 2,750 volts, and a liquid controller with 
English Electric’’ automatic accelerating device. 
The mechanical parts consist of a cylindrical 
drum 14 ft. diameter by 14 ft. wide, with single- 
reduction double-helical gearing. 
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Fig. 8. A 1,240 h.p. Electric Locomotive in service on the Wellington-Paekakariki section of the New Zealand 
Government Railways. courtesy of Railway Gazette] 


Fig. 9. —One of six Electric Motor Coach and Trailer Units in service on the Wellington-Johnsonville line of the 
New Zealand Government Railways. | By courtesy of Railway Gazette] 
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Numerous other small A.C. winders have been 
put into commission in various parts of the world. 

Winders in course of construction range in size 
from a 3,140 b.h.p. Ward Leonard equipment for 
Rand Mines for Durban Roodepoort Deep, South 
Africa, to 120 b.h.p. winders for installation in 
China. 

DIiESEL-ELECTRIC DRIVES FOR SHIP 
‘PROPULSION, 

a twin- 
screw Diesel-electric Committee vessel built by 


The © Patricia.” illustrated in Fig. 7. 


Smith’s Dock Company for the Corporation of 


Trinity House, was put in service this year: the 
two 750 h.p. Diesel engines, generators, propulsion 
motors and control equipment were all supplied 
by the English Electric Company. 
ment has proved very successful in service; the 


The equip- 


bridge control provided has shown its advantages 
in the varied manceuvring which has to be carried 
out by this class of vessel, while the ability to 


retain full control of the twin screws even at 
slow speeds has emphasised the advantage of 


such a system. 
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At the beginning of the year the Thames Steam 
Tug and Lighterage Company put into service the 
barge-handling Diesel-electric Tug ** Roberts- 
As in the case of the ** Framfield.” put 
in service in 1935, the complete propulsion equip- 


bridge.” 
ment was manufactured by the English Electric 
Company. 

ELectRic TRACTION AND DIESEL TRACTION. 

During the year under review the New Zealand 
Government Railways opened the Wellington- 
Paekakariki and Wellington-Johnsonville electri- 
fied lines in the North Island, both of these 
electrifications being at 1,500 volts D.C. For the 
Paekakariki line the equipment supplied com- 
prised one complete electric locomotive, together 
with the electrical equipments, steel sections. 
axleboxes, plates, ete., for a further seven loco- 
motives, which are being assembled in the railway 
workshops in New Zealand. The 
have a 2—8—4 wheel arrangement: each loco- 
motive is equipped with four motors having a 
total one-hour rating of 1,240 h.p., and is designed 
for a maximum service speed of 55 m.p.h. Fig. 8 
shows one of these locomotives in service. 


locomotives 


Fig. 10.-—Eight-Coach (two four-coach units) Diesel-electric articulated train in service on the Ceylon Government 
Railways. 
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For the Johnsonville line the equipment sup- 


plied comprised six two-coach units each of 


660 h.p. (one-hour rating). and having a 
maximum service speed of 55 m.p.h. A 
very special feature of this contract lies in the 
fact that both the electrical equipment and the 
coaches have been designed and built by the 
Company. One of the two-coach units in service 
is illustrated in Fig. 9. 


For railway electrification at home the Com- 
pany have in hand a contract from the London, 
Midland and Scottish Railway for the re-equipping 
of the Liverpool-Southport electrified lines. 


Orders continue to be received from the 
Southern Railway in connection with the exclu- 
sive running contract for traction equipments. 


~ 
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Fig. 11. 
Eastern Railways of Brazil. 


One of three 500 b.kep. Diesel-electric Locomotives supplied to the 
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The year has seen considerable activity in the 
Diesel-electric and Diesel traction section. In 
August a contract was received from the London. 
Midland and Scottish Railway Company for 
twenty 350 b.h.p. 0—6—0 Diesel-electric shunting 
locomotive equipments. Each locomotive will be 
powered by a 6K-type engine developing 350 b.h.p. 
at 680 r.p.m., direct-coupled to a D.C. generator. 
The drive will be through a single traction motor 
mounted in the superstructure driving through a 
jackshaft to the road wheels. The Diesel engines 
and all electrical equipment will be manufactured 
at the Company’s Rugby and Bradford Works 
respectively. Certain mechanical parts will be 
manufactured, and the complete locomotives 
assembled, in the L.M.S. Works at Derby. 

The Ceylon Government Railways have put into 
service the three streamline four- 
coach articulated Diesel-electric 
trains ; two of these units coupled 
together are illustrated in Fig. 10: 
it is noteworthy that these trains 
were constructed throughout in 
the Company's Works, Each train 
incorporates — two 
Electric 


* English 
180200 h.p. H-type 
high-speed Diesel engines specially 
developed for traction service. 
Three 500 h.p. Diesel-electric loco- 
motives are in course of completion 
for the Eastern Railways of Brazil. 
A view of one of these locomotives 
is depicted in Fig. 11. 

The contract for 99 Diesel rail 
cars for the Buenos Aires Great 
Southern and Buenos Aires 
Western Railways received at the 
close of 1936 is now nearing 
completion. 


TROLLEY BUSES AND 
VEHICLE Bopigs. 
Orders continue to be received 
for A.E.C.-English Electric 
trolley buses. In January a con- 
tract was received from Bradford 
Corporation for fifty-seven 56- 
seater trolley buses with double- 
deck all-metal bodies ; 42 of the 
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bie 


Fig. 12.—One of 42 “ A.E.C.-English Electric ” 


Bradford Corporation. 
A.E.C. 


chassis and 15 on Karrier 
chassis ; one of the first 
mentioned type of vehi- 
cles is illustrated in Fig. 
12. Control will be by 
means of the Company's 
patented series dynamic 
system which provides 
smooth rheostatic brak- 


ing. 


56-seater Trolley Buses for 


vehicles are on 


Important contracts 
received from 
include 


double-deck trolley buses 


overseas 
nine 70-seater 
of all-metal construction 
for the City of Durban ; 
these will be on A.E.C. 
3-axle-type chassis; series 
dynamic control will be 
provided. Six ‘ A.K.C.- 
English Electric’ trolley 
been 


oe. 


chassis have 
; One of a number of “ English Electric 


Odense, 


bus 


‘ Fig. 13. 
supplied to 


52-seater double-deck bus bodies of 
composite reinforced construction, supplied to Barrow-in-Purness Corporation. 
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Denmark, the single-deck 
type bodies being built in 
Denmark. Odense—best 
known in this country as 
the birthplace of Hans 
Andersen—will thus be 
the first provincial town 
in Denmark to operate a 
trolley bus service. An- 
other interesting overseas 


contract comprises three 
Electric 

chassis for 


- English 
trolley bus 
Edmonton. 
Alberta, Canada : 
will 
mounted contrel equip- 


these 
incorporate rear- 
ment. 


Bus 


completed or in course of 


body contracts 


manufacture include 
Barrow-in- 
13). 
and 


those for 
Furness (see Fig. 


Dundee. Salford 


: 
\\ 
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Fig. 14.—One of the Transformer Winding Bays at the Company's Stafford Works. 


Wigan Corporations. In addition, bus bodies are 
also in hand for the Birmingham & Midland Motor 
Omnibus Company, British Electrical Federation 
(for Potteries), Northern General Transport 
Company, Ltd., Transport Vehicles (Daimler), 
Ltd., for Bradford Corporation, and Young’s Bus 
Services, Ltd. The aforementioned contracts 
include both the single- and double-deck types, 
and those of all-metal and composite construction. 

Aninteresting repeat order has just been received 
from the Glasgow Corporation for 25 all-welded 
tramcar underframes ; this follows the order for 
100 similar underframes recently supplied. 

TRANSFORMERS. 

A peak in total transformer business in this 
country was reached during the year 1937, and 
there has been a slight falling off during the 
present year because fewer large size transformers 
have been ordered. To offset this, however, there 
has been a comparative increase in the number 
of small transformers installed, owing to the fact 
that Supply Authorities have been intensely 
developing their distribution systems, requiring 
large numbers of transformers of up to 500 kVA. 


capacity. A view of one of the transformer 
winding bays at Stafford Works is illustrated in 
Fig. 14. Another interesting fact is the increasing 
use of comparatively small 33 kV. transformers 
for distribution purposes, which are coupled direct 
to 33 kV. lines without protection. Although the 
demand for large transformers has not been so 
great during the present year, the Company has 
nevertheless secured contracts for a number of 
such units (Fig. 15 shows two 37,500 kVA. 
11/66 kV. transformers at the Stourport power 
station of the Shropshire, Worcestershire & 
Staffordshire Electric Power Company); these 
include two 20,000 kVA., 132 kV. units for supply 
from the Grid to the North Wales 33 kV. system. 
Also a number of 20,000 kVA., 33 kV. units, 
10,000 kVA., 33 kV. units, 7,500 kVA., and 5,000 
kVA., 60 kV. units, and a 10,000 kVA., 21 kV. 
unit for abroad. 

The majority of the above-mentioned trans- 
formers are provided with on-load tap-changing 
equipment. The Company has now supplied 
transformers with on-load tap-changing gear 
aggregating about 34 million kVA. In addition, 
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a number of contracts, including repeat orders, 
have been received for large transformers for 
installation overseas. Orders have been received 
for a number of large reactors ; these include a 
132 kV. bank of reactors for the Central Elec- 
tricity Board, which will give 10 per cent. react- 
ance on 50,000 kVA. at 132 kV. It should be 
noted that the Company supplied the first 132 
kV. reactors to be installed on the Grid. A large 
contract has been received from Australia for 
seven 3-phase units of the split-conductor type 
for service in circuits up to 6,300 kVA at 6.6 kV. 

An interesting development has been the supply 
of a large number of flameproof transformers for 
which the Mines Department Pentane Certificate 
has been obtained. These transformers are used 
for supplying a 50-volt circuit for low-voltage 
lighting in oil refineries. In addition to these a 
number of standard-type transformers have been 
supplied for “safety lighting” in factories. An air- 
cooled fireproof transformer has been developed, 
for which there may be an increasing demand, as 


Fig. 15. 
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the risk of fire due to the presence of oil is elimin- 
ated in this type of transformer. 
The application of A.C. 
fabricated structures has produced an increased 
demand for the Company's welding equipments 
which have become very popular in the welding 
world. In addition to the more usual require- 
ment of equipments for 200 ampere and 300 
ampere welding currents, 400-ampere and 600- 


are-welding to 


ampere equipments also have been developed, the 
latter size probably being the highest current for 
which the usual type of A.C. equipment has yet 
been built. 
SWITCHGEAR. 

The volume of business obtained by the 
Switchgear Section has been well maintained, a 
feature being the numerous repeat orders received 
from important customers at home and overseas 
particularly from electricity supply undertakings 
in India and South Africa. A recent photograph 
of one of the switchgear erecting bays at Stafford 
Works is reproduced in Fig. 16. 


Two 37,500 kVA., 11/66 kV. water-cooled Transformers at the Stourport Power Station of the Shropshire, 
Worcestershire and Staffordshire Electric Power Company. 
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Fig. 16. One of the Switchgear Erecting Bays at the Company's Stafford Works. 


Fig. 17.—Part of a 17-panel, 750 MV A. Metalclad Switchboard at the 
Fulham Central Substation. 


The demand for extra high- 
voltage switchgear continues ; 
contracts include 88 kV. and 
66 kV. equipments. A new 
132 kV. substation for the Cen- 
tral Electricity Board, and ex- 
tensions to the 66 kV. cellular 
switchgear in service at the Stour- 
port Generating station of the 
Shropshire, Worcestershire and 
Staffordshire Electric Power 
Company, installed by the English 
Electric Company in 1937. 

In the lower voltage ratings, 
extensions have been carried out 
at Portsmouth and annual con- 


tracts have been renewed by a 
number of municipal electricity 
supply undertakings. Fig. 17 
illustrates part of 17-panel 
750 MVA. Metalclad switch 
pillar at the Fulham Central 
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Substation,an interesting 
example of a_ control 
board installed in an 
industrial power station 
is shown in Fig. 18. 


Maintaining its  posi- 
tion as one of the leading 
switchgear manufac- 
turers, the Company is 
establishing a new re- 
search department and 
switchgear testing station 
at its Stafford Works. 

Considerable progress 
has been made in the 
design of low-voltage 
switchgear, so that with 
the developments 
planned the Company 
will be able to take ad- 
vantage of the many 


changes which are likely Fig. 18. -An * English Electrice’’ Control Board installed in an industrial power 
to oceur in this market. station. 
FUSEGEAR. connection with industrial distribution networks. 


The past year has shown continued activity For this purpose, apparatus comprising low- 
in the general use of high-speed, high-rupturing tension substation equipment, combination fuse 
capacity fuses; this has been most notable in  switchboards, fused distribution boards and the 


Pig. 19. One of the ten * Skeltag ” Boards installed in the substations at the Empire Exhibition, Glasgow. The Board com- 
prises two 1,500 amp. transformer link units, one 1,500 amp. bus coupler, three 800 amp. and six 500 amp. distributor units. 
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Fig. 20.—Small protected-type slipring motor. 


English Electric overhead busbar system have 
been supplied in connection with the equipment 
of aircraft factories, and to a large number of 
various industrial undertakings. One of the most 
important contracts includes the supply of all 
the low-tension protective gear used in connec- 
tion with the reorganisation of one of the Railway 
Company’s Engineering Shops. 

The use of the high-rupturing capacity fuse by 
Electricity Supply Authorities for important 
services has revealed the importance of obtaining 
discrimination between different sizes of fuses. 
It is now appreciated that this can only be 
obtained by the use of high-speed fuses throughout 
the installation. In order to meet the demand for 
smaller fuses of this type the Company have 


Fig. 21.—Typical English Electric” 


Horsepower Motor. 


Fractional 


_this review. 
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developed the type “SS” fitting, which has a 
rating of 25 amps., and is extremely compact. 
It incorporates a high-rupturing capacity fuse 
and is available either as a loose fitting or in steel 
distribution boards. For use in conjunction with 
this a range of type L.P. fuse-switches of 20, 30 
and 60 amps. rating, incorporating a high- 
rupturing capacity cartridge-type fuse have been 
introduced, 

Mercury Arc RECTIFIERS. 

A number of interesting technical developments 
have taken place during the year, but a descrip- 
tion of these does not come within the scope of 

It is, however, proposed to publish 
this Journal at future date. 
Amongst important orders received mention must 
be made of the contract for 21-1,500 kW. steel- 
tank rectifiers received from the 
London Passenger Transport Board in connection 
with the electrification of the Northern and 
Elstree Extensions of the Board’s North London 
Railway Line. 

INDUSTRIAL Motors. 

The Dynamo and Motor Department of the 
Company has been actively engaged, and it is 
not possible to enumerate the destinations of the 
many thousands of * English Electric ” 


details in some 


mercury are 


motors 
supplied for all classes of industrial drives, to- 
gether with a large number of machines for power 


Fig. 22.—Quarterly-type House-Service Meter in bakelite 
case. 
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Fig. 23.—Prepayment-type Meter. 

factor correction. Fig. 20 shows a_ typical 
protected-type slipring machine. Many orders 
have been received for fractional horse-power 
motors for every type of industrial and domestic 
appliance duty. A typical example of the 
Company's fractional horse-power motors is 
illustrated in Fig. 21. 

Orders have been received for the Company's 
high-tension direct-current generators for elec- 
trical preciptation and other work. 

METERS. 

There has been an increase in the volume of 

business obtained for watthourmeters and the 


Fig. 24..-Model H.C.212 Electric Cooker fitted with 


Ritemp automatic oven control. 


Fig. 25.—2 kW. Illuminated Panel Fire. 


list of electricity supply undertakings who have 
adopted ‘ English Electric’ meters steadily 
increases. The very high standard of workman- 
ship and calibration has been instrumental in 
effecting this. An important addition to the meter 
factory has been the provision of an air-condition- 
ing plant. It is interesting to note that the * ball 
bottom bearing continues to find 
* English 
Electric ’ meters. Figs. 22 and 23 show quarterly 
and prepayment types respectively. 


increasing favour amongst users of 


Domestic ELECTRICAL APPLIANCES. 

The domestic side of the Company's products 
has made good progress; many valuable con- 
tracts for cookers have been secured. The Com- 
pany were one of the pioneers in the adoption of 
automatic oven heat control, and their foresight 
in doing this has been admirably proved by the 
increasing demands for the ** English Electric ’ 
Ritemp cooker (the model HC.212 is shown in 
Fig. 24). Several new designs of fires, including a 
convector heater and an illuminated panel fire 
(the latter illustrated in Fig. 25) have been intro- 
duced and have been well received by the trade. 

Many refinements have been made to the 
Company’s ‘* My-Domestic ** Washing Machine : 
the public are now thus able to obtain a de-luxe 
machine at a very moderate price on convenient 


terms. There has also been an increase in the 
sale of the Company’s Water Heaters and Electric 
lrons. 
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“English Electric” 20,000 (Peak) H.P. Reversing Mill 
Equipment at the Cardiff Works of Guest, Keen, 
Baldwins [ron and Steel Company. 


By H. S. CARNEGIE, M.I.E.E., Chief, Special Engineering Section. 


Fig. 1. —Two 150 h.p. Ward-Leonard controlled Mill Motors driving screw-down gear on the 40-in. Blooming Mill. 


A modern electrical equipment for a large 
reversing rolling mill is exemplified in the plant 
supplied for the Cardiff Works of Messrs. Guest, 
Keen, Baldwins. The motor drives a 40 in. 
blooming mill, which was specified to be capable 
of rolling 90 tons per hour of 5 in. x 5 in. 
blooms. Actually, the mill easily rolls this 
product from 3}-ton ingots at the rate of 105 
tons per hour and is probably the only bloom- 
ing mill in the world rolling such small blooms 
at this high rate. 


The mill itself is shown in Fig. 1 and is of the 
most modern design with breast rollers driven by 
friction from a ring on the bottom pinion with a 
solenoid actuating device, a Friemel device on 
the manipulators, and Ward-Leonard type screw- 
down gear to which reference is made later in 
this article. 

The mill motor has a cut-out turning moment 
of 230 m.t., or 1,690,000 Ibs. ft. up to 62 r.p.m., 
corresponding at this speed to practically 20,000 
h.p., and has a continuous capacity of 6,650 h.p., 
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Fig. 2.--The armature for the Reversing 
but the speed can be increased up to a maximum 
of 150 r.p.m., although normally a lower maximum 
speed of about 100 r.p.m. is employed. The 
armature for this Fig. 2, 
complete, except for its coupling (which is of the 
well-known Bibby type, shrunk on the shaft), 
the total weight of the armature with coupling 
being 73 tons. 
ance with latest practice, the armature has no 
radial ventilating ducts, the ventilation being 
varried out axially through the armature and 
field windings and through the air gap of the 
machine. This construction makes a very com- 
pact design, shortens the overall length of the 
armature and reduces the inertia, all being very 
desirable features. 

Thecomplete motor, shownin Fig. 3, weighsabout 
143 tons and is of very robust design as is necessary 
for such a duty, the spiders, endplates, etc., of the 
armature being made of steel, while the two steel 
pedestal bearings are supplied with forced Jubrica- 
tion from two motor-driven pumps working at a 
pressure of 180 Ibs. per sq. in., sufficient to lift 
the armature. The return oil from the bearings 


motor is shown in 


It will be noted that in accord- 


Mill Motor, for the 40-in. Blooming Mill. 


passes through filters and oil coolers, located in 
the bedplate under the oil pumps. and _ the 
resultant friction is so negligible that the armature 
alone can be turned round by hand. It is obvious 
that such a method is very desirable for blooming 
mill work, a film of oil always existing even when 
the machine is at rest. 


The arrangement of the brushgear will also be 
noted, this is supported on a stiff ring on the 
inside of which housed interconnections 
between the various arms, the ring being mounted 


on extensions from the bedplate. 


are 


A forced ventilating equipment takes air 
through a self-cleaning viscous air-filter and passes 
approximately 38,000 cu. ft. of air per minute 
through the motor from the back end, exhausting 
into the machine room. 


The motor receives its supply from an LIlgner 
set, see Fig. 4, comprising a 5,000 h.p., 600 r.p.m.., 
3,300-volt induction motor, three 1,740 kW. 
generators, and a 200,000 h.p. seconds flywheel, 
the whole set being rigidly coupled together, the 
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use of flexible couplings of any kind being com- 
pletely eliminated. The flywheel is 11 ft. 6 in. in 
diameter and is composed of three parts, a 
central hub with disc and two bolted-on and 
spigotted steel rings, the wheel being shrunk on a 
through-shaft carried in two  forced-pressure 
lubricated bearings, similar in type to those used 
for the mill motor previously mentioned. In this 
case, however, one of the pumps for each bearing 
is mechanically driven from the shaft, the second 
pair of pumps being  electrically-driven and 
arranged so that if the oil pressure falls below 
a given amount, the electrically-driven set auto- 
matically comes into operation. The flywheel is 
fitted with a shield to reduce windage and also 
with an underslung, hand-operated brake for 
bringing the set to rest, which also serves to raise 
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the flywheel and shaft in order to enable the flywheel 
bearing bushes to be examined whenever necessary. 


The set is also capable of being electrically 
braked by connecting the stator of the induction 
motor to the auxiliary D.C. system of the mill 
when it becomes an alternator loaded by the 
resistance of the automatic slip regulator. 


The three variable-voltage generators are of the 
all steel” type, and are fitted with compensating 
windings and commutation poles as for the mill 
motor, but, are of course, of the naturally venti- 
lated type. The compensating windings on these 
generators are displaced circumferentially from 
the normal neutral position to give two important 
advantages of buffering the current peaks, and 
acting as an anti-creeping device without the 


20,000 (peak) h.p. Reversing Mill Motor. 
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Fig. 4 Ilqner Set for Mill Motor, with 5,000 hop. induction metor, three 1,740 kW. generators and flywheel ; 
maximum speed of set 600 rpum. 


extra complication of equivalent reverse series 
turns on the main poles or of additional 
suiciding field contactors. The three genera- 
tors are connected in series with one another 
to feed the mill motor at 1.470 volts. 


A further standard feature embodied in the 
Ilgner set is the use of torque keys across the face 
of all couplings of the machines and flywheel, 
so that coupling bolts merely serve to bolt the 
coupling halves together and not to transmit 
torque. The bearings for the generators and the 
induction motor are of the ring oiling and flood 
lubricated type, the housings being fitted with 
glass windows on one side to show the return oil 
flowing over a weir. 


The combined starter and automatic slip 
regulator is of the liquid type, the fixed electrodes 
being connected to the rotor sliprings and located 
in a common tank separated from one another 
by insulating barriers with space for the circula- 
tion of the electrolyte. Two sets of cooling pipes 
are provided in the electrolyte, either of which 
can be disconnected and removed for cleaning, 
while the second is still kept in operation. The 
starter can be operated by hand for bringing 


the Ilgner set up to speed, but on taking out a rod, 
the position of the moving electrodes, which form 
the star point of the starter, is then determined 
by the torque motor which is geared to the 
moving electrodes and which itself is fed from a 
series transformer connected in the stator circuit 
of the induction motor. <A step switch used 
with this series transformer determines the value 
of current at which the slip regulator comes into 
action to limit any further peaks by inserting 
resistance in the rotor circuit of the induction 
motor, and so causing the flywheel to drop in 
speed and give out part of its stored energy. 

The control of such a large motor and its 


generating equipment is naturally a point of 


interest and the apparatus employed is of the 
simple and effective type used by the Company 
on many equipments. All control is carried out 
on the fields of the exciter set which is shown in 
Fig. 5, the set being driven by a synchronous 
motor with exciter to provide power factor 
correction for the whole of the equipment. The 
exciterset otherwise containsthree exciters,namely, 
a common constant voltage exciter, a generator 
exciter and a mill motor bucking exciter. The 
armatures of these exciters are connected directly 


Fig. 5. 
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General view of Ilgner House for 40-in. Blooming Mill showing Ilgner set, exciter set, two 


Ward-Leonard sets for screw-down motors, and control panels. 


to their respective fields without any inter- 
mediate contactors, as shown in the diagram, 
Fig. 6, the driver’s controller being connected in 
the field circuit of these exciters and, therefore, 
dealing only with small currents. The main 
controller can consequently be of the face-plate 
type, giving very smooth and gradual control, 
there being approximately 60 points in speed 
between zero and the maximum value in either 
direction. 


No contactors are used for controlling the 
equipment, but the safety devices require two 
independent field contactors which trip the supply 
to the generator exciter field on fault conditions 
occurring, and so give prompt braking of the 
system to rest. 


The exciters are of special construction and use 
reverse compounding for the purpose of giving 
quick action to the control of the main fields 
without the power loss which would be caused by 
resistances, which were in earlier days used in the 


generator and motor field circuits. The effective- 
ness of the control is shown by the fact that the 
motor will reverse from + 60 r.p.m. to — 60 
r.p.m. in under two seconds, 

In the centre of the illustration in Fig. 5 will 
be noted the control panels, two of which are for 
the undermentioned screwdown gear, whilst the 
right-hand panel contains all the necessary 
apparatus for the control of the exciter field 
system in conjunction with the main driver's 
controller. It will be seen that besides the 
instruments on the board, comparatively few 
relays are needed. The two left-hand panels 
controlling the screwdown motors, mainly consist 
of the braking contactor, exciter-setting rheostats 
and change-over switches to enable either of the 
two motor-generator sets, shown in the foreground, 
to feed the two 150 h.p., shunt wound, mill type 
motors for the screwdown of the mill (see Fig. 1). 
The control for this system is remarkably simple, 
the generator being of the special 3-field type to 
enable the maximum torque of the screwdown 
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The 
control also gives smooth and prompt acceleration, 
high light-load speeds, creeping speeds for fine 
adjustment, and also inherent electric dynamic 
braking, which supplements the mechanical 
braking. Such an equipment is extremely flexible, 
while the smooth control obtained decreases the 
mechanical shocks and mechanical maintenance, 
and gives greater accuracy and speed of control. 
Although the cost of this Ward-Leonard equip- 
ment is undoubtedly greater than that of 
contactor-operated screwdown equipments, the 
modern tendency is towards the use of this type 
of equipment, owing to its simplicity and its 
many advantages. 

The mill and its mechanical equipment were 


motors to be exercised during starting. 


Scheme of control for Messrs. Guest, Keen. Baldwins Iron and Steel Company's Reversing Mill Equipment. 


very completely described in a paper by Mr. W. F. 
Cartwright read before the Cardiff Meeting of the 
Institute of Mechanical Engineers in May, 1938, 
and it is interesting to note from this paper that 
with the original bronze and white metal bearings, 
the power consumption per ton rolled of 5 in x 5 in. 
blooms was 21 units, whereas with the fabric 
water-lubricated bearings fitted, the power 
consumption has been reduced to 18.08 units 
per ton. The power consumption on this mill 
for other sections since the mill has been fitted 
with fabric bearings is as follows :— 


12 in. x 2} in. slabs ... 19.68 units per ton. 
7in. X 7in. blooms... 15.26 
6 in. 6 in. 16.56 
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ger Vehicle Bodies, 


By H. C. HOLLAND, Traction Dept. 


In the field of mechanical transport no vehicle 
has developed more rapidly than the commercial 
passenger internal combustion engined vehicle. 
and its counterpart the trolley bus; very consider- 
able progress has been made in the design and 
manufacture of these vehicles, particularly during 
the past seven or eight vears. 

Unlike the tramear (which so long held the 
field as the most popular vehicle for dealing with 
city traffic), where the complete vehicle was 
built in one manufacturer's works, the motor bus 
or trolley bus is generally built in collaboration 
with two groups, the chassis builder and the bedy 
builder. 

The Electric 
knowledge and long experience in the building of 


tnglish Company with their 
tramear bodies, naturally turned to the building 
of bodies for motor vebicles. and whilst the early 
bodies were built entirely of timber— following on 
the lines of the tramcar—later development has 
of 


composite construction to which reference is 


been towards bodies metal reinforced 
made later in this article. 

In the development of the omnibus, and in this 
we include both the internal combustion-engined 
vehicle and the trolley bus, progress has followed 
with the of the 


pneumatic tyre, which has permitted an increase 


development low-pressure 
in the axle loading and at the same time reduced 
shocks to the vehicles themselves and has also 
prevented undue wear and tear to the road 
surfaces. 

No better illustration of the marked advance 
in body design can be given than by a comparison 
of the illustration shown in Fig. |. of a body built 
in 1905 for the 
Ltd., with Fig. 
in 1938 
Corporation Transport. 


London Central Omnibus Co.. 
5) 


which illustrates a body built 
Jarrow-in-furness 


-33 vears later — for 


In general appearance the two photographs 
speak for themselves, but as regards the dimen- 


sions of the vehicles. the London Central bus 


which was then considered a great achievement, 


had an overall length of 22 ft. and provided 
The 
width cf the body was 5 ft. 9in., the overall height 
This 


compares with a modern 2-axle vehicle seating 


seating accommodation for 34 passengers. 
12 ft. and the weight of the body 35 ewts. 


56 passengers, the overall length being 26 ft., 
width 7 ft. 6 in., height 14 ft. 4in., and weight of 
the body 50 ewts. It will be noted, therefore, 
that with relatively small increases in length and 
width, an additional 22 


22 passengers are carried in 


the modern vehicle. 

Schedule speeds also have increased and the 
body builder is required to meet steadily increas- 
ing demands from operators to provide increased 
seating capacity and appointments, whilst at the 
same time the Ministry of Transport imposes 
very stringent regulations with regard tomaximum 
dimensions and axle loads. 

To obtain light weight and at the same time 
fully maintain the strength of the bedy in order 
to reduce maintenance costs to a minimum, it is 
very necessary for the greatest care and attention 
to be given to the initial design, and throughout 
all stages of manufacture of each component to 
the final building of the body. 

Present-day bus bodies are either of reinforced 
composite construction in which the main pillars 
and the main framing are of timber reinforced by 
steel members, or of all-metal construction where 
the wooden 


members are replaced by steel 


sections. In both types of construction the 
bodies are finally completely panelled with 
aluminium sheets. 

Further developments include improved 


methods of manufacture, more comfortable seat- 
ing, better entrance and exit facilities, and more 
At the same 
time much attention is being given to the use of 


efficient lighting and ventilation. 


improved materials to ensure their incorporation 
to the best advantage. 


In * English Electric’ bus bodies clean lines 
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Fig. 1. A 34-seater bus bedy built in 1905 by the Diek. Kerr Works for the London Central Omnibus Co. Ltd. 


rig. 2. One of a number of * English Electric” 52-seater double-deck bus bodies of composite re inforced construction 
supplied during 1938 to Barrow-in- Furness Corporation. 
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Fig. 3.—The construction of the wheel-box framing for 
composite type bus body. 


are the keynote of the external and internal 
appearance, as this not only is pleasing from an 
wsthetic point of view, but also assists in the 
daily cleaning of the vehicles. 

Passenger comfort is catered for by the spacing 
of the pillars so as to provide a wide field of vision, 
by the provisiosi of well-ulpholstered seats on neat 
and strong tubular light-weight frames; these are 
placed to give ample knee-room with comfortable 
accommodation for two persons, each seat having 
a total weight of only 14 lb. per passenger. 


Adequate ventilation is provided in the saloons 
and driver’s cab, and air is allowed to circulate 
between the inner and outer skins of the body 
shell to prevent condensation and consequent 
corrosion of the metal structure. 


Fig. 4.— The construction of the wheel-box framing 
for all-metal type bus body. 
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In the construction of the modern bus body the 
framework is built in jigs to ensure inter- 
changeability. The wheel box framing is built 
up to ensure rigidity to the main framing adjacent 
to the rear axle, a further advantage being the 
interchangeability of the wheel arch cover panels 
and also of the mudguards. 

The construction of composite and all-metal 
wheel box framing is shown in Figs. 3 and 4, 
respectively. 

In double-deck vehicles the lower saloon roof is 
double boarded, the bottom boards being inlaid 
diagonally to resist lateral distortion. This gives 
great strength to the roof and assists in tying 
the sides of the body together, at the same time 
forming a strong floor for the upper saloon. 

All the side windows of the fixed cr drop-type 
are interchangeable, and are glazed from the 
inside or outside according to requirements. 
The driver's cab is of the fully-floating type and is 
built clear of the chassis to ¢liminate engine 
vibration. The rear platform is framed up in 
steel angles. 

The foregoing features apply equally to both 
methods of construction, but there are further 
important points in the English Electric 
design depending on whether composite or all- 
metal construction is used. 

In the construction of the composite frame- 
work all the main framing joints are reinforced 
with steel brackets which prevent undue move- 
ment of the joints whilst all the pillars are centrally 
Hitched to yive added bracing vertically. The 
jointing of the body sections is given considerable 
attention and, as an example, at the joints of the 
pillar and the fence rail the halving of the pillar 
does not exceed $ in. in depth, thus ensuring that 
its strength is not impaired. All joints are well 
bedded in white lead and all the framework prior 
to assembly is painted to render it waterproof. 

The all-metal body framing is either of the all- 
welded type or alternatively consists of a number 
of components pressed or fabricated and riveted 
together. (See Fig. 5.) All-metal components used 
in bodies of this type conform to British Standard 
Specifications and are therefore of definite 
consistency and strength. This permits the 
weight of the framing to be reduced to a known 
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safe limit with the consequent reduction in the 
weight of the finished body. 

To meet the stringent weight restrictions 
already referred to, and at the same time to 
permit bus bodies to carry the maximum pay 
load, the Company has produced all-metal bodies 
using members as light as 18 and 20 gauge, such 
bodies have been tested in service and have proved 
to be entirely satisfactory. The 
light sections necessitates considerable care to 
prevent corrosion and the pillars and rails are 
therefore designed without and the 
framework is treated to render it impervious to 
corrosion. 

Thelateral membersofthe body (see Fig. 6)at the 
fence rail and floor levels are specially designed. 
and are of such a depth, and fixed on the inside 
of the pillars so as to reduce the risk of structural 
damage in the event of the exterior panels being 
pierced by impact. The depth of these members 
is such that diagonal bracing along the body side 
is unnecessary. The pillars are of ** H” 
steel and timber packings are provided in these 
pillars to which the inner and outer panels are 
fixed by means of wood screws 

In the design of the bodies see panels are not 


use of these 


cavities 


section 


required to take any portion of the load of the 
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structure and there is therefore no possibility of a 
panel stretching or becoming loose under working 
conditions. The method of construction, how- 
ever, facilitates repairs in the event of damage to 
the vehicle through accident. All self-tapping 
screws are excluded both in the construction and 
finish of the bodies. 

In the structure of a double-deck body the 
design must be such as to prevent distortion due 


to uneven loading and uneven road surfaces and 
with modern traffic conditions, where high 


which in 
turn necessitates high rates of acceleration and 
deceleration, the bus body structure must be 
capable of withstanding very severe racking 
stresses. 

In * English Electric vehicles a heavy gauge 
deep section racking plate is fitted at the base of 
the front bulkhead. In addition a one-piece 
steel panel is fitted between the fence and bottom 
rails of the bulkhead and the bottom arch rail is 
reinforced by a continuous angle to withstand 
stresses at the holding down bolts. Figs. 7 and 8 
show the front bulkhead assemblies for composite 
and all-metal bus bodies respectively. 

Whilst the appearance and comfort of the 
vehicles is of first importance to the passenger. 


schedule speeds must be maintained, 


Fig. 5---Complete metal framework for the lower saloon of an ** English Electric 


* all-metal bus body. 


of equal importance to the 
operator is the facility for 
maintenance of vehicles and 
this feature has received close 
attention. For example. to 
examine joints at the roof of 
the lower saloon it is only 
necessary to remove the side 
eave panels. The joints at the 
underframe can be examined 
from the the 
vehicle without removing any 
structural parts. whilst the top 
cover joints are visible from 


underside of 


inside the upper saloon. The 
electric light wiring may be 
examined byremoving the side 
longitudinal moulds. The side 
panels are lap-jointed at every 
pillar which facilitates the re- 
placing of damaged panels, 
whilst the interior panels can 
also be easily removed for 
imspection and repainting of 
the framework 
turbing the 


without dis- 
outside panels. 
The method of fixing the seats 
at the gangway is such that it 
is unnecessary to remove the 
framework or finish. 

The is built and 
fitted as a separate unit clear 
of the rear vestibule framing. 
and this the rear 
corner panels to be removed or repaired without 


Fig. 6.—Assembly of 
pillar, lateral and 
transverse framing 
members of all-metal 
bus body lower saloon. 


staircase 


enables 


disturbing the staircase. 

In a double-deck bus the top cover is built as 
a complete unit and can be removed without 
The 


body as a whole is designed to enable it to be 


disturbing any framing or interior finish. 


removed easily from the chassis without stripping 
any part of the vehicle. 

For normal maintenance of the chassis adequate 
trap doors and cowls are provided in the lower 
saloon floor, but particular care is taken to see 
that these are not in the way of passengers enter- 
ing or leaving the vehicle. 

The above-mentioned points of development 
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Fig. 7— Front bulkhead assembly for composite type bus 


body. 


construction 
of single-deck, high or low-bridge double-deck 
vehicles, for motor bus bodies, trolley buses and 


are employed in English Electric ~ 


also for luxury coachwork for long distance 
To indicate 
the wide range now covered by the Company's 


coaches and special duty saloons. 


designs. vehicles have already been built with 


seating accommodation for as many as 74 


passengers on a 3-axle trolley bus chassis, 63 


Pig. 8. -Front bulkhead assembly for all-metal type 


bus body. 
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Fig. 9.—One of a number of 40-seater composite \bus bodies supplied to the Northern General 
Transport Company Ltd., and mounted on one of their type S.E.4 chassis 


passengers on a 2-axle trolleybus 
chassis, whilst with internal com- 
bustion engined vehicles, 66 
passengers on the 3-axle type 
chassis and 56 passengers on a 
2-axle chassis can be accommo- 
dated. Inthe case of single-deck 
vehicles whether trolley buses or 
internal combustion engined 
units, 40 passengersare accommo- 
dated and these vehicles have all 
been built to comply with the 
limitations imposed by official 
regulations. 

Vehicle bodies from the Com- 
pany’s Preston works have been 
supplied for service in all parts 
of the world and an unrivalled 
knowledge of operating con- 
ditions is available to those 
requiring vehicles to meet either 
unusual traffic or climatic con- 
ditions. 


YOUNG'S 


Fig. 10.—56-seater all-metal bus body supplied to Messrs. Young's Bus 
Service Ltd., Paisley. 
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ASSOCIATED BRITISH NE TOOL MAKERS 
17 Grosvenor Gardens, D. London, S.W.1 


The ABMTM group of machine-tool makers covers the whole 
field of machine-tool building, giving the engineer at home and 
abroad a unique manufacturing and sales service. 

Apart from the main specialities ot the Asscciated firms, customers 
have the advantages of the pooled research, the accumulated 
experience and the entire technical resources of the whole group. 
The abundant advantages thus provided by group co-operation 
will be obvious. The after-sales service provided is of a kind 
beyond the scope of the single manufacturer. 


For further particulars write to: 


17, GROSVENOR GARDENS 
LONDON S.W.1 
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Vulcanused Insulating 
Fibre Materials 

for © 

EmpireCloth Electrical 
Manufacturers 
& Tape. 


british, American, French & 
War Offices « Hamiraltie. 


STEEL 


WEDNESFIELD, Nr. WOLVERHAMPTON 


Manufacturers of 


BLACK SHEETS, CLOSE ANNEALED SHEETS, 

CR. & CA. SHEETS, PATENT FLATTENED SHEETS, 

PLATES, 4° THICK & UNDER, CIRCLES, Ete. 

ALSO SPECIAL DEEP STAMPING & WELDING 
QUALITY. 


WEDNESFIELD STEEL CO., MIDLAND SHEET CO., 


WEDNESFIELD, Nr. WOLVERHAMPTON. BRICKHOUSE WORKS, WEST BROMWICH. 
Phone: FALLINGS PARK 31375. Phone: TIPTON 1530. 
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SLOT HYDROMIL 


A hydraulically-operated Slot Milling Machine 


I2in. by lin. by 3in. 


CUTS - KEYWAYS 
- COTTERWAYS 


- CUTTER COSTS 


@®NO BACKLASH 


Hydraulically-locked 
piston. 


@ ACCURATE TABLE 
TRAVERSE 


Infinitely variable lin. to 
48in. per min. 


@ NINESPINDLE SPEEDS 
instantly available. 
Selected by one control. 
No change gears. 


@ CUTTER 


sinks to accurate depth 
feed exactly at end of 
traverse. 


CRAVEN BROTHERS (mancuester) LT. 
REDDISH, STOCKPORT 
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TRADE MARK 


SEGMENT 


Write for Pamphlet No. Mt-1/35 


COMPANY LIMITED LONDON. £.17 
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REDUCE 
DRILLING COSTS 


BY USING 


“BETTER-SERVICE” 
SOCKETS 


“BETTER-SERVICE” SOCKETS 


Drive correctly by the whole of the taper 
surfaces, not merely by the tang. 


Reduce twist drill breakages. 
Avoid damage to spindle bores. 


Increase efficiency and ensure accurate 
drilling. 


Retain their initial accuracy over long 
periods of useful service. 


Outlive other sockets many times over. 


Send for descriptive pamphlet 


WILLIAM ASQUITH, LIMITED 


WELL ROYD WORKS 
HALIFAX, England 
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APPLICATIONS 


Traction Motors 


Coal Cutters 


(Pure Asbestos Fibre) 


INSULATED WIRES 


e 
COILS WOUND WITH 
“LEWBESTOS” 
CONDUCTORS 
DO NOT BURN OUT 


WHEN SUBJECTED TO 
HIGH TEMPERATURES 
Our booklet on Modern Armature 


Winding gives practical and technical 
information. END FORIT now! 


THE LONDON ELECTRIC WIRE 


COMPANY SMITHS, LIMITED 
Church Road Leyton, London. E.IO. 


Tel: LEYTONSTONE 3636 (lO lines) Telg: LEWCOS, LONDON. 
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